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Abstract (Basic) : WO 9425647 A 

An elastic fibre having a percent recovery of at least 50% consists 
essentially of at least one homogeneously branched substantially linear 
ethylene polymer having (a) a melt flow ratio 110/12 at least 5/63, (b) 
a molecular wt . distribution Mw/Mn as equation (1) Mw/Mn at most 
(110/12) -4.63, (c) an initial shear rate at onset of surface melt 
fracture of at least 50% greater than the critical shear rate at the 
onset of surface melt fracture of a linear ethylene polymer having the 
same 12 and Mw/Mn and (d) a density of less than 0.90 g/cm3 . Also 
claimed is an elastic fabric and a fabricated article comprising the 
elastic fabric. 

The fibres and fabrics can be used to produce highly elastic 
structures such as disposable diapers. 

ADVANTAGE - The materials can be produced as conventional 
polypropylene or polyethylene fibre or fabric processes. Recycle 
compatibility occurs between elastic and non-elastic components. The 
fibres have at least 50% recovery at 100% strain. 
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Preparation of elastic fibres from ethylene and 1-octene copolymers with 
density less than 0.9 g/cm 3 - which have low permanent set or more 
resiliency than other copolymers with higher densities. 
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i n k [Willi ams^iCFWo rd^ Tj our na I of Po 
lymer Sc i enc ej , Polymer Letters, 61 (62 

1)196 8<9+-cfe&LTi/>s$p£] &jbht\ ffim^Vifi'^w 

S£i8)£T&o ±fB:£*l3£K£^Ta = 0. 4 3 1 6*5<tO f b= 1. 0ti4, 
: M, = Rw i *M i w i fcJtfM i li> GPC*5A^t,i 
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*m*X. II¥^^iM,^Itft-& 0 

m:M./M„^ (Wl*) -4. 6 3fg|tJo»li, £OMw/ 

m-Vit, i&^fr^mfr^m (IP*>1. 5^<b2. 5cOM„/Mn) 

/P^y>7-r/f-^^ (Process i ng Index) oflflfe 

gas extrusion rheo 

meter) (GER) £ffl^T»^#j7 p n-fe->>'^ ■ 4 yfv^T, (P I ) 
OS0£*fr9o £<7>GERfi, TP o 1 ym. Eng. S c i . J , 1 7%, N 
o. IK 7 7 01 ( 1 9 7 7) 0*-CM. Sh i da, R. N. Shroff 
fcitfL. V. C a n c i o ^ s !e^LTV^ t&K, Van Nostrand 
Reinhold Co. i l HJ)SLTv>i J o hn Deal yf [Rheo 
meters for Molten Plastics], ( 1 9 8 2) ©9 
7-9 9Hfc{E&3 *tTl>3o A«3P^JK**1 8 0° Tg#A«0. 0 2 9 6 > 
f- (0. 7 5mm) O20 : 1 L/D^^^ffiv\ 2 5 0 0 ps i g (17 
. 3MPa) ^HJETl 9 0t^fifti(?)7'o-t->>^ • 4 >Ty?x<Offl 

P 1 = 2. 15X10'N>/craV (1 0 0 0 X-£A,®ri£Jg) i^GER 

r/mrs/v^ • >fy^^ y^^fX^-etnt-t*^ £^-e> 2. 15 

X10'^>/cm ! (i2 5 0 0 ps i (17. 2 MP a) K&li&-\kA,ffil&jj 
"C*»J, *LT£?)-£A,»f&£f*, TEO^t : 3 2Q' / (6 0#/#) (0. 
7 4 5) (g#X 2. 5 4 cm/>i J 

Q* fiff LtBL^E (g/#) T&»K 
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0.7 4 5 Ji, jKUxf-l/^o*»|(fJt (g/c m 3 ) "Cfc >9 > *LTg#li, 
bf? 'J ~<7)*<J V4 (-f>*) 

&LX^&frMtt^®-Kfr&LX^&mk*-3'\<'ytf } ) v-^1"P 1(07 o 

■€^»ft&#<&:/ny h£ffl^& 0 Ramamur thy |~J o u r n a 1 o l 
R h e o 1 o g y_K 30 (2), 3 3 7 - 3 5 7 , 1986 fctfel^ #£<7) 

^feti^a6^^-C^^ t LT, F777ft-^fe; 

#<E>OT;* ^ h 79^ft-* , fe£ «9 S#t7>^^-^rA>®fiSJ^ (i. mm CI 

?**v-&mzVteit)Z>ft<D®&#/ulBi&Btx t<> 5 0%*§v> o 

) J&»&*&fl!lfcSg#£M4o »*W£#A*ifcMLT (tf!Atf7 , D->7^A 
J&SfciTT) > Mo^cRSli^ #£LTv>££ LT<b*/>E&-Cfc < Tii&£>£v> 
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7 y)fetb%>m (osmf) tekxfyuA* )vy 7 7^ft-^ 

i«9S6*4«f (OGMF) <Sl!8^-£A/BriiJ££fflv>& t £ fc1-& 0 

*°y^-^(7)S^-cM£ffl-ri>^ii^^^^^it (constrained 
geometry catalysts) Cli, fcfiiKt^ 1 9 9 0^7^30 

f^t-cum Lfc#s#imB*R#-t 545, 403, 1 9 9 1 # 9 j! 1 2 b# 
►tTatBL^^s^ttafiaas-t? 5 8. 654, 1 99 i#9j§i 2B#»t 

■^Hai L ^ tb®MiK#-t 7 58, 6 6 0feJ:O f 1991#6fl24H# 

$HS«ii<?)gltfffltJ^-f:^LT^T^IWi:ft^Sifl/ 

«r^3feffl^4ii:-C'b«J6¥ffi-C*4 tf*@#lr^ 3 , 9 1 4, 3 4 2f 
(Mitchell) <0#K&7&$tlX^&iB&&ELl&to&ttm\t'*l Zbti: £ 

<i:<>«j90Iio/Ia) £^-r«v>^S$Mr(0#';-7- (1. 5*S>2. 5 
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^ R«5fl|^!ajS*«l:0 ? /ifeJixf-i/>j|Jt(o|IBft-ej|)*o if 

* Tffl v> ^ - fr# L T u> S Hftx f^/^'J?-l^ 

£ff$ 1 o<ottff***a#|f*3, 6 4 5, 9 9 2-t (E 1 s t 0 n) <7)4>K§§ 

*$kmKfei m&m&it, -jRfc, ^-Vy~ .+? (Z i e g l e r -N a 
t t a) itztetiZ y**- • -yy (Kami nsky-S i nn) SS^RJS 
V>m&K'&%tfiWx~ £ <ftl&*i.T^*&#, BP^fcJEa^ 1 0 0 OftJE (10 
OMPa) <vmt)TQfrh 2 5 0 3 *t#*o 

tt»4 4fc, r^cx^^j ^fflv^-r t-c*ffiaflrffi-c**o 

Ofc-g-OfcXSI*^*, 0. 9 1 g/cm J aw^ *<*>SaRLfc 

#y^-wafJKHfflMMHS:^fo EI 1 J: V 2 Sr#jS<oii: 0 < 
»*T*«ir-jRK*X3I#J&Vh3 <&& 0 fto. 9 0 g/cm ! TO # 
* *&- LT ^ T^KftJ JcjRtt-C* 4 x-?- v y t° U v - # P> ft e> fiz 
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(homo f i 1) mm*UlktZ>Z.ttfX~%Z> 0 *^7-fi«lt 

, ^;r/**>Kffiiifci^;H/D->i|l Wx.lf*l^i4 , 3 4 0, 
5 6 3f (Appe li) , #@#ft#4, 6 6 3, 2 2 0 #(W i s n e s k 
i flfi) > #g#BHM , 668, 5 6 6f (Braun) * fctt#S#§HM , 
3 2 2, 0 

27f (Reba) KM^SftT^&iP^ V*rA£ffl^fc) £ «fc tWi^&iS 
If (Wz-immmtm*, 4 13, HOf (Kaveshl) O^K^Sft 

W7^-h) lilt, ffi«ti£. t^fn>i|i sK^nt'l/Vlil, ^7f^- 

m&o ■&®:®%M&Kj&tx z<7>~? h «; y 9 zmMkntiLmiMiz* 
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v^lf&5l«n?.xf!/Vl-^^f>3#'j7- («j2 9. 9 9 g/ 
1 0fr<7) 1 2, $)0. 8 7 g/c m 3 <7)^Jt> #J7. 2<Dl\*/\i) frhWcT&L 

fc> Eg*<&5. 6 7*^-^/7^ 9^ > h<a«M£»i, an \ %<r>W&&*m-t 

(1 0 0 %3I*-C5|ggl9 £ 4 Effort:*) o l^tJKVT-Sr^SlljK^LTEg^ 

/7<r ^^vht'iiJ:^ K2 : i<7)Jt^-e5i#^$tt?^^«^, fti i % 
^>®a***1- (1 0 0%5g«^-C3l5I>9 £4 @frofc&) 0 [^ii;, l^ijv 

KS* S ^8. 6f--;v/7^ 7^ v hfcfc* J; •) C4 : l <7)jfc$-es*#£$it 
S*fc«|ft'b, an 0%<^>ia^^1- (1 0 0%H#-C3I3I») £4 ©fro fcm 

-e&&g * $ »t s * t * tun wmmzmn? & t & sj> e>*i& 

o 

£ «£ OTOI* £ ^<7)M^ o$&£ HT^tH4if:^§4:H^, 

* J: cfig cofg: ft K MT 4 S $M£ £ J: •) IS < T 4 1 1 j&ng* $ 4 „ 01 A tf 

ifto cms* ^^aii^-ci u^F^>f^n^<t^t ikh* 
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&9M4£*U f LTC©^!|ft:, »*#0»A*3 7J(ft#0»&J: *9 
K'M f^F(side-by-side) Hit (fllx. t#B*J3!l* <?>*° '^-i 

i$fcl4£fc*J|^ Mx.tf HJ n/tjw (t r i l oba l) EM*4fctt7 

fc«J<7)«if£0^9A&fc LTJg|t?*t4|»»JBf&Tib4o *7 7^ 7^ >.M4, 

7* 7 *)<OT--frii*\ .5 JELL, ii#3 0^±O#ttJLj(jlII 

7> Yjy Ffcjgffl 3*1*0 />f-- 

;ka«#| Ji-jR Kffy l 5 4 14 * fi&TV - * & *H JgflB S *i & 0 
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^/ 7 <{ y * y y k & & t?$>h i o 

#g#tffc3, 4 8 5, 7 0 6-t (E v a n s) J: tf* B#fMM , 9 3 9, 

0 16f (Radwansk it) tcRI^? *lTV^Jp§x^V K (s p 
unlaced) (S 

tiwm-tfavmte (xfi/yfi/7^v-h) (pet) ifctt 

J: tf&ift TflJ ^ 4 $ - L T V* T £R « K jfttfTife Sxfkn 1 '^ 

, ffiSMtow, wx.i£*m®#m4. 4 8 6, 5 5 2^ (n 

1 ema n n) . #B*j$9HM, 5 7 8, 4 1 4 ( S a w y e r flfe) ifcfi* 
S#tNM, 8 3 5, 1 9 4^ (Bright!) £i§*3*lT^*iPg] 
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*LTV>4 (#g#ft#4. 3 8 1, 7 8 1f (Sciaraff a) K^ZtiX 
*> * & <7>B#oi^£ i cf / i fi ® £ r A * «t *) A 0 1" & & 

5 1 2^- (Wa d e) tRJ£$*LTi/>4jnS#«Jfl:«j|1fcrieffl^rffi-C*4 0 00 
4^^t,HL, tt/i^fttf, ^ U-^inXI-a (creped) fc^LT 

JKH S ■£ & c\ t \z x o t , i *i £ a* t, § i t »j * - y > ^# § »1£ 

ffl4, 801, 4 8 2^ (Goggans) KB***LT^4Wtt">^ Ml 2 
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mBmtX-&V), Z<DZtfrb, #5fcfctfW;ttf#S#tt#5, 19 6, 0 0 
0 (C 1 e a Htfe) KfBifcSJiT^&OJ: PJD#flRHi3^T, JK*&#£g£fl:3-£ 
Sit KMLTKtWIMKfcfc 19 
*@#if#5 , 0 3 7, 4 1 6t(AI lent) tli, 5ltt^t'J*^^ 

. #III#§HM, 584, 3 4 7-t (Harpe 1 Itt) fcSatStlT^iJni 
*1TH^^^**^rl-*JK';^f-l'>itt*| [fl)x.tfA l I i e d Ch em i 

c a i w&mlt\<>2> spectra mm) mm] t zvm&Kw&mmi: <D 

*U#fril4, 981, 7 4 7^ (Morman) fcfcHT, «J (r e 

versibly necked) #^£^iHg^#'r£#^£B$ LX 3$ ft 

t^«rft*Wtt«Jlt*4*:, *a«F« i *4 f 8 7 9, 1 7 0f (Radwan 
ski) <7)HU#M^6-C 5 IBJ&$tlT^-&iP^^;vhrn->j]DXc7)$|'W^^ 
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^UfethZt *>t>TfBT&lK tO><*JWifl;U*#B4HMM. 9 4 0, 4 
64f (Van Gompel) 18, 20, 1 4 £ J: *>V2 fi 2 6 4 

fi^W>^ (2. 5 4 cm) T*&&^7*°>7'jI^;i£o#tiJ L^^fflV^ 

40^o^fji, (¥*>J?L^X) Wfcfc&iBi&JS?* 3 4<f@ft<7) 

®*U&timbiX^Z>X\Zvrtv9 (spin pack) O**® LT*m 

*HU?>K* (flPt»ft?/S#4jtttL/D) tt4/l"C*ofc tt iofif 
^□^<7)#^^iitT#tB?tL-2>^'J-7-#^1^^^^^0. 3 9^7AK4 
Si^^T^y^^Lfco :?)^'j7-(7)-Iifi)|(iJ|S^i:|f ) 2 o 413 

IS* p£<&T<&«Nt^i*fc ^ * t ^ t <b « t ^ trm i £ * n fj ^ < 

L/: 0 IW6r/f (15. 2 4 cm) VzfTv hv- Jl'<D±1,zm&&%lt> 
tz 0 ZayzfTv hu-)i,<D&Btttm3Wffe?$>ot:i)K *^«B#M^^-cii 



f*#j6 g<7>Stt£:£T&) f LT 5 0 0 ^5A©n- K-t^feoTV^ I n 
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(2. 5 4cm) StLT-fc? h Lti<> ? oxa 7 KOj£J&£ 5 >f y*/% ( 
12.7c m/#) C-b7 h LTto ttfc-eWU :?)Instro nv3-i:«lt 
£ 1 #WiJtt»tfc 0 C <7)ii^ 1 0 0 ^ - -b > (■: f -e? || fi(i tf L ( 

W*i*l*lKH>f (2. 5 4cm) 3l£#tfL) , rir^tt*SEftL 
fc„ iO^f $-7G<7) I n s t r o n»Il (ii-e^ff^y g-^H^f 

(2. 5 4 cm) hllx&o , ^Lxwzomm^m-ofzc zv>mm&i& 
^wm^ 2m^Kmm^m^fzm, z^mmto. iof(o. 25c 

m) T^£&*7i£;^$&^o£ (iP*>J|#£S|§ai£&^o*:) o ft 

L&&&B#<7>^#.%}i 1 0 %X$>Z> t LTft#L£o iOylc^^^i: 1 0 0 % 

k<Dm<vmmm±mmmmt Lx&hiix^&o tot, 1 o%<t>7kx^* 
^<7)«^i o 0%^Ktx^m^xcA,^tmLtz o z.vmmz^m&M. 

ZUMltzo 

1 - 1 9 J3 j: jfrtggljfcffJ 2 0-36 

%m&m&m%r^o 1/1 1 6, 130 (^Hi^i^ns, 272, 236 

-t) ^i^Stoilii^^O 7/9 3 9, 2 8 1 (4-(i*H#^H 5 , 278 

, 2 7 2-t) <D*Ktmztix^&$uzfaM&®nM&z%^fzmm®mm&-% 
mxm& t tz&'&*7P-rnMMKmi£x&& xf ^/i-^f>3*"'j7- 

^ *<«&-c\ ^:|l^c7)ji^ie^t7t$q<77C7V^^^^fe^i-^>r tt iot, 
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^1 - l 9tt£SBg&fc<KHnjiii3*i, fltc*if)^tMSi*li 
Jfc«!£Jfc0!l2 0 - 3 2 ot «9 M£#o/fc (J: •? lftv>ES&5M££jj*L;fc) 0 teSf&O 
£Jfcfll (0. 8 8g/cm'ttT) 

3 6 fcEiftLT^fco 

0. 9 0 g/c m 3 <J: <9 fc*V>!tf&**1^*Sl-fc4^RLTV>T£SW 
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itm^mm 2 0-2 7 K&\,*XW&!$®.KMLXUmLt:o 

[^J^ffDOWLEX mm) 'f'JifVy^^ASPUN (jg 

0 w Chemical Come 
any^ittTv^) ft If] £fflv>T j#HiS§* L * 0 
Jt«*ifc«3 3 fi J P S Cor pWLTV^ l |iO=rA«MI/M"C*4 

o 

Jt^M^iJ 3 4lHyc ra (iStt) ttftt (D u P o n t -tm& LTV>3) "C 

& o 

Jttt^lfcfll 3 5 , 3 6 *3^^3 7(iHUGG I ES (M) PULL UPS 
GSfe) istfo (Kimberly Clark Corp. j& s SitLT^*>) 

■9->f K;n'*;w^£> l|a^j|tfr*9I»JflJloTJfc«E**W3 5 £ LTKRLfc. 

, t*to3fe*M*tt#bo. 64-o. 6 9 y jA/tt j Ho *mm 

(2. 5 4cm) xH^f (2. 5 4cm) fcffl^fc) > £*l5&* 

&3 %T~&o£ 0 

£Jfc«l-l 9*3«tO f Jfc«S:^«i«a)2 3 - 2 7<&#';v-*fflv»TfftftLfc, # 
^To JtK&ttfll 2 0 - 2 2 £ J: CJrjfcffi&jfcfll 2 8 - 3 2 «t#f,tl/:f- 



(28) 



^¥8-5 09 5 3 0 



* 2 





T 

1 2 

( f- I A C\ /"V \ 

U/105*) 


& 9t 

Cg/cm 3 ) 


Mo/i2 


7- — — 71/ 


* T, W* lir, Ii 






20 


31.6 


0.94 


6 


5.2 


1.85 


58 


Aft 


21 


17.37 


0.9208 


6.6 


4.8 


2 


53 


60 


22 


26.67 


0.9195 


6.5 


5.3 


1.97 


53 


56 


23 


5.7 


0.9096 


8.1 


4 


2.24 


66 


71 


24 


17.09 


0.9027 


6.9 


4 


2.11 


50 


53 


25 


10.26 


0.9025 


7.1 


4.4 


2.11 


57 


60 


26 


28.13 


0.9019 


7 


6 


2.13 


41 




27 


451 


0.9015 


7.4 


5.3 


2 15 


Of 


/LA 

04 


28 


17 


0.95 


6.5 


4.8 




Oi 


/0 


29 


34 


0.9406 


6.6 


4.5 


7 71 




61 


30 


18 


0.93 


7 


5.3 


2 73 


DJ 




31 


6 


0.9124 


7.f> 


4.2 


3.47 




OH 


32 


3.8 


0.8904 


K.8 


4.8 


3.7 




7n 
/u 


















33 


NA 


NA 


NA 


2100 


NA 


5 


8 


34 


NA 


NA 


NA 


1900 


NA 


5 


5 


35 


NA 


NA 


NA 


NM 


NA 


2 


4 


36 


NA 


NA 


NA 


1000 


NA 


4 


9 



NA=flfflTRTSi 
NM=iHtf 



^ia^ii 3 8 

1 ^7A/W >f- (0.0 8 g/cm ! ) o£ft£4C£-££o i^HlfO 
fi|§Ji#j2 0^n^ofc o (2. 5 4cm) xHVf (2. 5 

4 cm) ¥^4*/t*fflV>4^ntt««i^*]tt«-CflaaL^*&*lftoT, Cl 
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LTV^ 0 
^*fcff!l3 9 

WZ&f Z t KX *K ^?>Itg£&8. 1 T^-;p/7-f 7* y hKLtz 

o %<Dm^t \^xnbtiz>mmtf\ o o%^*-e^-r7kx^^ii*t 1 o%x&<? 
ffiia^^i^tiwian, z<Dmm<F>&w&z<Dm$kt Lxnhfihmm^m^K 

0 

X/^tffy KlflS^MI"* i 3-7iiy (E n k a Tecnica^ 
I^LT^&^t^L ufan 20 0/490) %mm 1 5"Cffli/>£ 

#'J v-<7)iPX$r^ToTit^7)^5. 3 T~-)V/y j 7 * y h <DmB 
-££ 0 iO-X-T7y>-(7)E^^^5 Opsi (344kPa) KLtz 0 m 

m^m^^-rifymm^mm^fi^^tzc, 

^Jfc#!l4 1 -cti, %WM2, 3, 8 ^3 J: ck 2 4 <h*j&^!lAi3cJ;a j B-e^^tii> 

ssfctetfe 7*- * £ g? %> 0 i ct) jh -7 - ^# * k m t & # y * z <d *° 

-<r>*)V M (I2) , ^)Wh7D-Jt (Iio/I 2 ) JScfctf^JgcT)^ 
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E#^/^b^«attTV>T®^^TAFMER (j&fl) A 2 0 0 9 

to 

Exxon Chemical Corporat i onWLT^Til 
HXACT (jSfll) 4 0 2 3 I) ^ - C ^Jc L T V ^ x f 1/ > / / f > 3 
'J *7 - ^ h * jfc tf) B £ L o 

Iio/I 2 J£^< &&£<HcJ:oT^$*l&) CotiT7t°>A^^ (spi 
n pack) <7)*ZZ<V#V £ ?ti^»^>7'J±«< 

1 9 9 1^8 J! 2 7 BtttfTjimLTtUS SN 07/750, 662 (^li 
*@#^H5, 2 5 4, 2 9 9^-) ftTV>& «£ j^-£A,»f&# (£ 

5*B3*lTv>4 0 L^L***^, ^f^-f >tti^JE Kit x.S#f! !&*;$> 
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